There is evidence from Graeco-Roman texts and inscriptions that gynaecology and obstetrics were important areas of ancient medicine which attracted many practitioners,' some well-known for their own special remedies.2 Diagnosis and subsequent application of these preparations almost invariably required a dilator,3 and the use of the vaginal speculum (dioptra), sometimes familiarly called organum "the instrument",4 is specifically recommended for these purposes. It is therefore surprising to find that the three-bladed vaginal speculum is among the rarest Graeco-Roman artefacts extant. Until recently, only five authenticated5 examples
'Galen, XIV.475-478+536; Paul, VI.72; Celsus, IV.27.ID; Scrib. Larg., Conpos. CLVI; Aet. XVI., [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] Juv., 11.141; Muscio, Gynaecia II, xxiii.74; xxviii.80; xxix.81, xxxi Illustrations from the Wellcome Collections were known to be in museum collections: two in Naples, and one in Mainz, Madrid, and Varna respectively,6 the Bulgarian instrument being fragmentary. Consequently, it must be considered an occasion of some importance when in 1979 the Wellcome/Science Museum acquired a trivalve (Acc. no. 1979-327) from a site in Lebanon.
In common with the other trivalves extant, the Wellcome speculum ( fig. 1) is of the type known as Rueffs7 and it has the same distinguishing features: a lotos/priapiscus,8 smooth on its outer surface and composed of three blades (valves) prismatic inside and convex outside, the angled surfaces dovetailing perfectly together with the instrument at rest to give a firm phallic shape.9 It is blunt at the free end and in this respect superior to the more sharply pointed priapisci which characterize the European Renaissance specula. " The lotos stands at right angles at the front of the instrument and its two upper/lateral blades are right-angled finials of the side-bars; these bars end in integral rings which are united by means of a large rivet to form the central joint of the speculum, viz: with the instrument viewed facing, the single ring end of the right-hand bar fits into the double ring end of the left-hand bar. The lower blade is attached to the centre front of a fixation crossbar, which slides freely up and down the side-bars (by means of its integral slots at either end) when Anthropol. ser. vol. 7, no.3, 1909, pl. CXVII, fig.298 ).
'Naples, National Archaeological Museum -two from Pompeii, inv. no. 78030 (see fig. 2 London, Jennings & Chaplin, 1832, p.198 , stated that surgical instruments, instrument cases, and a speculum matricis were found "in the House of the Graces, the Pharmacy"; the author was present at the excavation. Possibly he was referring to no.78030, as Senn, 'Pompeian surgery and surgical instruments', Med. News, 1895, 67: 704, listed Illustrations from the Wellcome Collections the handle of a worm/endless screw,11 situated at the back of the instrument, is turned.
The worm passes through a screw-bearing in the head of the central rivet, proceeds upwards, piercing the bearing at the back of the crossbar, and is secured there above a metal washer, so that the screw can be operated without becoming detached from the crossbar. The head of the worm, though not so high as in the Naples and Madrid specula, is more elegant than the flat nail head of the Mainz instrument; its domed shaping is a common feature of the decorative rivets produced on the recessed anvils of the Graeco-Roman smiths.
Flanking the central joint at the "elbows" of the side-bars are two small hinges (of similar construction to the joint) for attaching slender handles used by the operator to hold the instrument steady12 at the introduction of the lotos. Although their securing rivets are still in situ, the handles themselves are missing. They would probably have resembled those of the extant specula,13 i.e. curved to enable them to be folded back neatly into the "waisting" of the side-bars when not in use, and with snake-headed finials, a decoration having appropriate medical14 and obstetrical15 associations.
A small wedge-shaped linchpin, not so dainty as the rounder Naples pins but effective, is inserted into the tapered end of the central rivet (at the front of the instrument) and this anchors it firmly. The absence of a retaining pin from the Mainz speculum enables the gate for its passage into the rivet to be examined; the design, an extended open figure-of-eight, facilitates the grip of the pin.
The Wellcome trivalve is quite well preserved, with a pleasant green patina. It is light to handle, being about half the weight of the Mainz speculum,16 and its precise mechanism with right-hand screw is still operable in spite of some wear in the bearings.
The main dimensions are as follows:
Overall length 174mm (at rest) Weight 374.7 grammes Lotos length (measured from the bars) 106mm; diameter (closed) 21mm (widest), 13mm (at "waisted" section), 17mm (at base) Side Worm-handle length 30mm; width (at base) 25mm; thickness 6mm
X-ray fluorescence analysis confirmed the metal of the body of the speculum and the main rivet with retaining linchpin, to be a "high-tin leaded bronze"; and further microscopic examinations of the rivet showed a dendritic structure on the surface, proving that it was cast."7 These findings are consistent with those of tests conducted some years earlier upon other medical/toilet instruments from the Wellcome Collection."8 Bronze held pride of place in the Graeco-Roman doctors' instrumentarium for several reasons, ease of casting, strength, resistance to rust, and decorative appearance. Besides the design of concentric circles upon the head of the central rivet which is common to all extant trivalves, the ornamentation of the Wellcome speculum is sparse, consisting of: (i) simple indentations at the sides of the crossbar and on the taper of the central rivet; (ii) circles-and-dot patterns on the handle, one in each "corner" and two running vertically down the centre to meet (iii) an incised herring-bone decoration at the junction with the screw ( fig. 1 ). These patterns are of a type quickly and cheaply executed and are found frequently on Graeco-Roman toilet articles. In no way is the workmanship comparable with the raised acanthus leaf mouldings on the T-handles of the Madrid specimen and the larger Naples instrument or with the lavish incised decoration of the Mainz crossbar.29 There is no doubt, either, that the additional ornamentation of side-hinges patterned to match the central rivet-head and side-bars elongated into elegant points, as seen in the Madrid and Mainz specula respectively, would have considerably enhanced the appearance of the Wellcome instrument.
By comparison with the other specula, the Wellcome trivalve ( fig. 1 ) has several important features of its own. (1) The framework lacks their clumsier "shouldered" design because its side-bars are not right-angled but rounded at the top; with the lotos at rest they enclose a space of about 30mm x 40mm above the "waisted" shaping. The only other Graeco-Roman speculum to have a rounded frame is the quadrivalve in the Naples Museum,30 but in this instrument the whole framework is circular down to the central joint, and the operating mechanism is quite different. (2) The fixation crossbar is mounted on a metal plate, pear-shaped to fit into the rounded top when the instrument is not in use. (3) The back of the crossbar does not have the small detachable plates which characterize the other trivalves and which allow their fixation bars to be removed for repair or packing into carrying-cases. The instrument may perhaps lose a little in convenience by this, but it gains in strength of construction; significantly, the Madrid speculum has only one plate in situ3" while both are missing from the Mainz trivalve where the grooves for their insertion are clearly visible. (4) Attached at the front of the crossbar, just below its centre, is a crescent-shaped lamina (9mm at its widest) which, as the screw is turned, passes up and down the front of the side-bars, steadying the crossbar and giving smoother and more controlled action. (5) The worm has a flat trefoil handle finial, its design somewhat reminiscent of a type of plate brooch,32 lighter and easier to turn than the T-handles of the other trivalves.33 As these differences tend to improve peformance, it is tempting to consider them as modifications, indicating a later development of the instrument, although this assumption cannot be supported by a positive dating, and it must be observed that undisputed proof for dating cannot be established by details of construction or decoration. An instrument so highly specialized and expensive34 to produce would have been custom-made in ancient times and therefore a great deal of its ornamentation and modifications would depend upon the skill of the smith and the requirements and taste of the client, not forgetting the amount of money forth-coming to pay for the work; no two of the trivalves extant are identical in every detail. Yet with due regard for these reservations, in the case of such an essential type of instrument3'4 which continued in use from at least the first century AD up to the end of the Roman period and into the Byzantine period,35 it would not be surprising to find that it had undergone changes as time went by. For example, the Mainz speculum from Asia Minor has at the centre back of its crossbar an urn-shaped extension which may be pure ornamentation but might serve as a "leg" giving firm 31As examined in 1967: Kunzl, op. cit., note 6 above, p.102, fig. 81 Illustrations from the Wellcome Collections support to the instrument when the operator set it down after use, and might also act as an anchor keeping the crossbar steady and safe in a carrying-case after its removal from the frame. If this extension is deemed to be a modification, the Mainz instrument could be considered to postdate the first/second-century AD Madrid speculum.36
From the use of brass in its construction,37 the Wellcome trivalve can be judged to be not earlier than the second century AD, the period when the brass industries of the zinc-producing areas were coming into large-scale production of the metal for general objects.38 Further, its zinc content (seventeen per cent) would be consistent with a later dating; Dr Craddock,39 detailing analyses of Roman brasses from the first four centuries AD, states: "the decrease in brass containing more than 22% zinc is especially noticeable ... none of the 3rd. and 4th. century Roman brasses have more than 22% zinc". It is interesting to note that in overall length and measurements of side-bars, crossbar, rivet-head, and screw, the Wellcome instrument approximates quite closely to the Mainz speculum:40 length oflotos cannot be seriously considered, as texts imply that it was purposely varied to accommodate the patient."' It is 3'6Kunzl, op. cit., note 6 above, p.102, fig. 81 . The speculum was found in a Roman tomb (see note 6) with a balance arm, a clay ampulla and utensils for preparing medicaments, so that, although no tomb inscription was found on the exact spot, it was undoubtedly the grave of a medical practitioner. Arabic medicine (which inherited the Graeco-Roman tradition) continued the use of the vaginal speculum; Albucasis45 wrote of "a type of screw speculum mentioned by the ancients" but gave no details or illustrations. He described two Arabic instruments as follows: (i) "Speculum for opening the entrance of the womb ... this is the type of instrument with which books are pressed". The illustration ( fig. 140) is of a frame not unlike a racquet press. (ii) "Another instrument for the same purpose but smaller and lighter. It is made of ebony or boxwood in the shape of a forceps." No illustration is shown. The latter may resemble the ancient speculum ani,9 but neither instrument approaches any of the Graeco-Roman trivalves extant.
There is other evidence for the survival of the dioptra. It is mentioned, but not described, in two eleventh-century works, one being a list of surgical instruments," the other Psellus' Carmen de re medica.47 The fourteenth-century surgeon Guy de Chauliac, in the obstetrical section of his Grande chirurgie, advised on the use of the speculum and defined it as being "constructed with a wine/oil press screw",48 a description strongly suggestive of the worm of the dioptra.
If we progress a little further in time to the Renaissance and later European vaginal specula," we find that the development of their operating mechanism (crossbar and worm) from the Graeco-Roman prototype is apparent ( fig. 2 ) and indeed was
Illustrations from the Wellcome Collections length (190mm) and weight (400 grammes). A comparison of the Wellcome Graeco-Roman speculum's rounded top and "waisted" sides with the pear-shaped frames of its sixteenth-and seventeenth-century counterparts, reveals that in framework also the ancient instrument presages the later development, although dissimilar in important features, e.g.: the sophistication of the Wellcome crossbar has given way to a simpler design recalling that of the Naples instruments ( fig. 2 ) and the trefoil hande has been replaced by the barrel-organ variety, i.e. the T-handle with right-angled extension. The flat type of handle may have survived into the fourteenth century, if we accept Alban Doran's interpretation of de Chauliac's instrument as "provided with a thumbscrew"."0 Trefoil shaping32 returned in an openwork design with de Garengeot's eighteenth-century trivalve5" as the instrument continued to be adapted to meet the needs of doctors. The superior design of lotos which so characterizes the Graeco-Roman trivalve, was unfortunately not repeated in these later derivatives.52
The provenance of the Wellcome speculum in the Eastern Empire would not be inconsistent with a time placing after that of the other extant trivalves viz: third/fourth century AD up to the seventh century, when Byzantium lost Syria and Palestine to the Arabs, but possibly later as the territory was regained in the tenth century.
The instrument appears to provide an important link in the development of the European speculum from the Graeco-Roman. There is no doubt that the Wellcome Museum has acquired one of the more significant and interesting finds of the present century.
